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© Automatic guided vehicle roll-handling system. 



© A low-profile, automatically guided vehicle is 
provided with a vertically raisable cradle which can 
carry a roll either in a bilge position or an upright 
position. The vehicle is used in a roil-handling sys- 
tem which enables the vehicle to pass beneath the 
spaced, parallel arms of a storage rack that can be 
holding a roll either in the upright or bilge position. 
The vehicle can pass beneath a set of rolls on the 
storage racks so that passage of the vehicle either 
for depositing a paper roll or lifting a paper roll from 
the storage rack can be in a single, common direc- 
tion. A transfer table is provided which has articu- 
lated arms that can be vertically raised. The arms 
can be moved lengthwise to the direction of the 
<P lengthwise axis of the roll in a bilge position, the 
Inarms can be raised vertically, or the arms can be 
carried moved to the lengthwise axis of the roll on 
2 the transfer table. A method is disclosed for handling 
^ rolls in an advantageous first-in, first-out method 
wherein a roll at one end of a row of rolls can be 
® accessed by passing a vehicle beneath alt other rolls 
(Lin that row. 
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AUTOMATIC GUIDED VEHICLE ROLL-HANDLING SYSTEM 



Field of the Invention 



Description of the Prior Art 

Printing presses require rolls of paper in large 
quantities. Generally there are several presses 
along a printing line, with each press carrying one 
or mere rolls of paper on a reel. The reel is 
provided with spindles that engage the center core 
of the paper roll. 

The paper rolls are stored in a warehouse and 
delivered to laydown areas adjacent the printing 
presses. The control of paper storage time in the 
laydown area is important as some paper, if stored 
for too long a time, will yellow or deteriorate and 
not be suitable for high quality printing. The yel- 
lowed roll may be used for lower quality printing. 

The storing and delivery of the rolls to the 
laydown area, and the delivery of the rolls from the 
laydown area to the spindle of the printing press, 
require a large amount of equipment and expense 
for a printing company such as a newspaper pub- 
lishing company. 

The conventional technique for handling rolls 
for delivery to the printing presses is through the 
use of a conventional forklift truck. The truck has 
two forwardly protruding forks which lift the roll by 
placing the forks beneath the lower peripheral sur- 
face of the roll, lifting the roll off its support, and 
delivering the roll to another support or to a printing 
press transfer cart. A disadvantage with the con- 
ventional forklift truck is that it must be moved into 
and then reversed out of the storage racks. As a 
result, the handling of the rolls with a forklift and 
their selection for delivery to the laydown area, 
removal from the laydown area, and delivery to the 
printing press is greatly limited. 

Another difficulty associated with delivering 
rolls to the printing press is that the positioning of 
the paper roll at the press location has convention- 
ally been accomplished by placing the roll on a 
transfer cart. The transfer cart is then manually 
positioned beneath an empty spindle at a printing 
press for transfer of the paper roll to the spindle. 

One approach to automating the transfer of the 
roll to the spindle of the printing press is shown in 
U.S. Patent No. 4,131,206. In this patent, a paper 
roll is delivered on a first truck to the vicinity of the 
printing press spindle, where it is -rolled onto a 



second truck. The second truck can lift the first 
truck and move it horizontally to position the roll on 
the first truck into alignment with the spindle of the 
paper press. 

Summary of the Invention 

It is an object of this invention to provide an 
to automatic guided vehicle system for handling pa- 
per rolls at a printing press facility by supporting 
the rolls on a low- profile vehicle that can travel 
beneath rolls previously stored on aboveground 
storage racks. 

?5 It is another object of this invention to provide 
a method of handling paper rolls by positioning a 
vehicle entirely beneath a paper roll, lifting the roll 
and automatically guiding the roll to a storage rack 
capable of holding at least two paper rolls, guiding 

20 the vehicle beneath the rack while lifting the roll 
above the rack, and lowering the roll onto the rack, 
and in which the vehicle can pass beneath rolls 
already existing on the rack, either after delivery of 
a roll onto the rack or to access one of the end 

25 rolls at either end of the rack. 

Basically these objects are obtained by provid- 
ing a low-profile vehicle having an automatically 
controllable guidance system and a vertically ex- 
tendable roll support cradle. The roll support cradle 

30 advantageously can carry a roll on its peripheral 
surface, with the lengthwise axis of the roll being 
horizontal, or the cradle can carry the roll on its 
bottom surface, with the lengthwise axis of the roll 
being vertical. A position of the roll with its length- 

35 wise axis being horizontal will be called a "bilge" 
position. A position of the roll with its lengthwise 
axis being vertical will be called an "on-end" or 
"upright" position. 

The automatic guided vehicle is used in com- 

40 bination with racks having roll supporting bars 
which have a vertical height greater than the height 
of the vehicle with the roll support cradle retracted, 
but of a height capable of allowing the roll support 
cradle to extend above the support bars. In this 

45 manner, the vehicle can pass beneath rolls on the 
rack to selectively lift either a forwardmost or rear- 
wardmost roll from a plurality of roils on a rack. 
The vehicle can pass beneath the racks in a stan- 
dard single direction, if desired, which is preferable 

so so that the vehicle starts at the rearmost roll of the 
rack, passes beneath that roll and other rolls on the 
rack, and lifts the forwardmost roll from the rack for 
delivery to the printing press. 

This system advantageously allows use of a 
method by which the first roll placed into a 



This invention relates to automatic apparatus 
for handling paper rolls and particularly for furnish- 
ing each web reel of a rotary printing press with a 5 
new web or roll of paper. 
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laydown area or temporary storage can be the first 
roll out. Similarly the second roll in a row of rolls 
can then become the second roll out and so on. 
This type of method assures that no roll of paper 
need be stored at the laydown area for too long a 
period merely because the transfer vehicle cannot 
access the rolls that were first delivered to that 
laydown area. The method also advanta geously 
allows the vehicle to travel in a single direction 
beneath the laydown racks, making coordinating 
and operation of multiple vehicles in the storage 
area and press area much easier to control without 
vehicles colliding or being held up because of 
interference with another vehicle in the system. 
The unidirectional movement of the vehicle is also 
easier for control operations, making it easier to lay 
out the plant and determine the timing of move- 
ment of the various vehicles in the system. 

Another feature of the invention is a transfer 
table for moving a paper roll into the spindle of the 
paper press after having received the roll from the 
automatic guided vehicle. The transfer table has a 
pair of spaced, articulated parallel arms which can 
be raised above the floor. The automatic guided 
vehicle then passes between these arms with the 
paper roll in the bilge position and elevated above 
the arms. The automatic guided vehicle lowers the 
roll onto these spaced, parailel arms and then 
leaves the transfer table by continuing its forward 
direction out the other end of the transfer table. 
This unidirectional movement reduces the chance 
of collision or interference with another vehicle that 
is approaching with a fresh roll to be delivered to 
that transfer table. It also allows the vehicle to 
travel on the discharge side of the printing presses 
while incoming rolls are delivered at the incoming 
side of the presses without the incoming and leav- 
ing vehicles having to interfere with one another on 
the same path. 

The arms can be elevated, moved lengthwise 
to the direction of the lengthwise axis of the roll, 
and moved transverse to the lengthwise direction 
of the roll for positioning the roll between the" 
chucks of the spindle at the printing press. 

Brief Description of the Figures of the Drawing 

Rgure 1 is a schematic of an overall layout 
of a warehouse, laydown or temporary storage 
area, and printing press location. 

Rgure 2 is a fragmentary end elevation 
showing a typical automatic guided vehicle of this 
invention. 

Figure 3 is a fragmentary horizontal section 
taken along the line 3-3 of Rgure 2. 



Rgure 4 is a fragmentary vertical section of 
a transfer table embodying the principles of the 
invention and taken along lines 4-4 of Rgure 3. 

Rgure 5 is a plan view of one-half of a 
s transfer table embodying principles of the inven- 
tion. 

Rgure 6 is a fragmentary vertical section 
taken along the line 6-6 of Rgure 5. 

Rgure 7 is a fragmentary vertical section 
10 taken along the line 7-7 of Rgure 5. 

Rgure 8 is a fragmentary vertical section 
taken along the line 8-8 of Rgure 5. 



is Detailed Description of the Invention 

As best shown in Rgure 1, a typical printing 
press facility has a warehouse WH. temporary stor- 
age racks TS, a laydown area LD, and a printing 
20 press area P where there are a plurality of presses 
in tandem. 

At the printing press area P, each press will be 
provided with a reel R that has a plurality of spin- 
dles S. A roll is placed within chucks of the spin- 

25 dies in a storage or make-ready position. When the 
press is about to use up the roll then being actively 
fed to the printers, the next roll on the reel is 
positioned to be attached to the tail end of the 
active roll. In this way, by rotation of the reel to 

30 position the spindles from a storage position to an 
active position, empty spindles can be reloaded 
with fresh rolls of paper so that the press wiil 
always have available to it a roll of paper than can 
Immediately be placed into an active condition. 

35 The warehouse personnel usually store the 
rolls 10 in their upright position, one on top of the 
other. The rolls can be removed by various forklift 
or vacuum truck-lift equipment, as is well known in 
the art. The roll gets placed on the temporary 

40 storage racks TS. 

At the temporary storage location TS, an auto- 
matic guided vehicle 12 begins its transferring of 
the rolls. The automatic guided vehicle 12 moves 
the rolls from one of the temporary storage racks 

45 by passing beneath the racks to lift a roll off the 
rack and delivers it to a downender 14. The 
downender is a conventional apparatus having a 
set of horizontal and vertical legs. The roll is placed 
on the horizontal legs by the automatic guided 

so vehicle. The legs are then pivoted so that the roll is 
rotated from its upright position to the bilge posi- 
tion. 

The automatic guided vehicle 12 then moves 
beneath the roll on the downender and further 
55 transports the roll from the downender to one of 
the laydown racks 16 at the laydown area LD. 
Rnally. the vehicle takes a selected roll from the 
laydown area and delivers it to a transfer location 
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at a particular printing press. The vehicle enters 
from one side of the press, delivers its load or roll 
onto a transfer table at the printing press, and 
passes outwardly through the other side of the 
printing press to return to another area in the 
printing press facility. 

If desired, the vehicle can merely deliver the 
roll to a conventional transfer cart at one of the 
printing presses and leave the area without passing 
through the printing press. The roll is then man- 
ually propelled into position beneath the spindle at 
that particular press. 

The automatically guided vehicle 12 is best 
shown in Figures 2 and 3 and includes a low-profile 
chassis 20 carried along the ground by a conven- 
tional automatic guidance system 21 that controls a 
steerabie forward wheel 23. A rear set of wheels 22 
supports the rear end of the vehicle. The vehicle is 
powered for motion both in the forward and rear- 
ward direction. The vehicle is generally guided by 
a wire which is embedded into the concrete of the 
floor of the printing press facility. Guided vehicles 
having propulsion, steerage, and guidance are well 
known and the details of these mechanisms are not 
necessary for an understanding of this invention. 

The important detail of this invention is that the 
chassis 20 is of a low profile sufficient to fit be- 
neath storage racks 16 and has an levatable cradle 
24 for lifting a roll above the height of the racks 16. 

As best shown in Figure 3. a typical rack 16 is 
shown having a vertical leg 25 and a horizontal leg 
26. A roll 10 can be in the upright position, as 
shown at 10u, or can be supported on the rack in 
the bilge position, as shown at 10b. The cradle 22 
has a recess 28 for cradling the roll in its bilge 
positicn so that the roll will not roll off the cradle. 
The cradle also has a flat upper surface 30 to carry 
an upright roll, as shown in the double-dot, phan- 
tom line position with reference to numeral 10u. A 
cradle lifting mechanism 32 and a cradle guiding 
mechanism 34 are best shown schematically in 
Figures 3 and 4. 

The cradle guiding mechanism 34 includes a 
pair of bottom links 36 and 37 which are fixed to a 
common shaft 38. The links 36 and 37 are pivotally 
connected to upper links 39 and 40, respectively. 
The links guide the cradle as it is moved vertically, 
keeping it from tipping fore and aft and cam rolls 
41 guide the cradle keeping it from tipping trans- 
verse to the lengthwise axis of the roll. 

A conventional jack mechanism is shown, the 
details of which will be mentioned only briefly for 
clarity. The jack mechanism includes a motor 50 
which rotates a worm 51. The worm 51 meshes 
with and rotates a worm wheel 52. The worm wheel 
52 is also internally threaded and meshes with a 
nonrotatable screw 54. The upper end of the screw 
is attached to the cradle 24. Rotation of the worm 



51 rotates the worm wheel 52, which in turn causes 
the nonrotatable screw to thread its way up or 
down in the worm wheel 52. The cradle thus travels 
up or down with the upper end of the screw. 

5 A preferred automatic guided vehicle 12 will be 

fully automatic, capable of carrying at least 4,000 
pounds, capable of handling rolls up to 50 or more 
in diameter and up to 55 or more in length. A 
typical speed of operation will be approximately 

10 200 feet per minute. 

The transfer table is best shown in Figures 5-8 
and includes a base 60 mounted on wheels 62 that 
run in tracks 63. The tracks 63 are positioned at 
right angles to the lengthwise axis of the roil in its 

15 bilge position within a reel R for movement of a roll 
horizontally toward or away from the spindles of a 
reel. The wheels are propelled by a conventional 
motor 64, shown schematically, the details of which 
are not necessary to an understanding of the inven- 

20 tion. 

Fixed to the top of the base are a horizontal 
central platform 66 and two side platforms 68. 
Mounted above these platforms are a pair of articu- 
lated arms 70, only one of which will be described. 

25 It should be understood that the opposite arm is 
identical and articulated in a similar fashion. 

The arm 70 is pivotally mounted on a horizon- 
tal pivot shaft 72. In the lowered position, as shown 
in solid lines in Figure 5, the arm forms an exten- 

30 sion of the platform and serves as a working sur- 
face for a workman who is preparing a roll on a 
reel. The arm is pivoted by a conventional air bag 
tilt mechanism 74 (Figure 8). The arm is locked in 
place by an over-center linkage 76 (Figure 7) that 

35 is actuated by a pneumatic cylinder and piston 80. 
When the linkage is fully retracted to its over- 
center position, the arm cannot be lowered under 
the weight of a heavy roll. 

The arms can also be raised vertically by sets 

40 of cylinders and pistons 84 (Figures 5 and 6) which 
move the arms, pivot mechanism, air bags, and 
over-centering locking mechanisms together as a 
unit. 

The arms can also be moved lengthwise in the 
46 direction of the lengthwise axis of a roll by a 
carriage 88 which is guided in its lengthwise move- 
ment by guide rollers 89 moving in tracks 90. The 
carriage is supported on the tracks by rollers 94, 
which rotate about horizontal axes. An air-powered 
so centering piston and cylinder 96 positions the car- 
riage along the tracks 90. The tracks 90 form part 
of a framework 99 that is lifted by the piston rods 
of the piston-cylinders 84. Thus the arms 70, air 
bags 74, over- center pivot mechanism 76, and 
55 carriage 88 are all lifted to raise the roll into the 
spindle. The cylinders 84 are mounted on the base 
60. 

In operation, the arms 70 will be elevated and 
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the automatically guided vehicle driven 12 beneath 
the arms. The cradle on the automatically guided 
vehicle will be lowered to lower the roll .onto the 
upper ends of the arms 70. Trie entire transfer 
table can then be moved on the tracks 63 per- 
pendicular to the lengthwise axis of the roll be- 
tween the chucks of a spindle. The roll can be 
further positioned along its lengthwise axis by the 
carriage 88 and can be elevated or lowered by the 
piston and cylinders 84. 

As described above, the invention advanta- 
geously provides apparatus and methods for en- 
hancing the delivery of paper rolls to a plurality of 
printing presses. The invention also illustrates and 
describes a unique transfer table positionable at 
the printing press for delivering the roll from the 
automatically guided vehicle to the reel of a print- 
ing press. While the preferred embodiments of the 
invention have been illustrated and described, it 
should be apparent that variations will be apparent 
to one of ordinary skill in the art. Accordingly, the 
invention is not to be limited to the embodiments 
illustrated in the drawings. 



Claims 

1. Automatic guided paper roll-handling ap- 
paratus, comprising: 

a low-profile vehicle having an automatically con- 
trollable guidance system and a vertically extend- 
ible roll support cradle; 

roll support racks having spaced support bars for 
holding stationary paper rolls; 
said vehicle being low enough to pass beneath 
said support bars; and 

said roll support cradle being retractible to lower a 
roll onto said support bars and extendible to a 
height sufficient to lift a roll off said support bars, 
whereby the vehicle can pass beneath rolls on the 
racks to selectively lift either a forwardmost roll or 
a rearwardmost roll from a plurality of rolls on a 
rack. 

2. The apparatus of claim 1 , said cradle having 
a curved bed for holding the curved peripheral 
surface of a roll and a flat bed above the curved 
bed for holding the flat end of a roll. 

3. The apparatus of claim 1, including a roll 
downender for reorienting a roll from a position in 
which the roll's longitudinal axis is vertical to a 
horizontal bilge position, said downender having 
spaced horizontal and spaced vertical arms, said 
roll support cradle lowering a roll onto said horizon- 
tal arms, and means for pivoting said arms ninety 
degrees about a horizontal axis to pivot the roll 
from an upright to a bilge position with the roll's 
vertical axis horizontal. 



4. The apparatus of claim 1 . including a paper 
printing press transfer table having spaced parallel 
arms, means for pivoting said arms to hold a roll in 
a raised position, and means for moving said trans- 

5 fer table to a set of paper roll holding spindles on a 
paper printing press. 

5. A method of handling paper rolls between 
racks at a paper printing press storage area, com- 
prising: 

to positioning a vehicle entirely beneath a paper roll; 
lifting the roll and automatically guiding the roll to a 
storage rack capable of holding at least two paper 
rolls; 

guiding the vehicle beneath the rack while lifting 
is the roll above the rack: 

lowering the roll onto the rack; and 

guiding the vehicle out from under the roll and the 

rack. 

6. The method of claim 5, including the steps 
20 of delivering a second roll to a rack by guiding the 

vehicle beneath the rack and lowering the roll onto 
the rack adjacent to the first roll; and 
removing the first roll from the rack by guiding the 
vehicle below the first roll and lifting the first roll off 
25 the rack without engaging the second roll. 

7. The method of claim 6 wherein said step of 
removing the first roll from adjacent the second roll 
includes guiding the vehicle first under the second 
roll to reach the first roll. 

30 8. The method of claim 5, including turning the 
roll from a roll lengthwise axis-up position to a roll 
lenthwise axis-horizontal bilge position; 
guiding the vehicle and a roll with its lengthwise 
axis horizontal onto a transfer table having a pair of 

35 articulated arms; 

guiding the vehicle beneath said articulated arms 
while lifting the roll above said articulated arms; 
and 

lowering the roll onto said transfer table arms. 
40 9. The method of claim 6 wherein said steps of 

delivering the roll and removing the roll are both 
done by guiding the vehicle in the same direction 
beneath the rack. 

10. A transfer table for moving a paper roll into 
45 a position in which its lengthwise axis is horizontal 

to a pair of spaced press spindles engagable with 
opposite ends of the roll; 

said table having a pair of spaced, articulated, 
parallel arms; 

so means for positioning the arms a slight distance 
apart for holding the lower peripheral surface of the 
paper roll in a bilge position; and 
means for moving the arms lengthwise and trans- 
versely of the paper roll lengthwise axis for posi- 

55 tioning the roll between the press spindles. 

11. The table of claim 10, said' arms each 
being pivotal from a lowered horizontal position to 
a raised position. 
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12. The transfer table of claim 10, said table 
having a movable base for moving the roll and the 
arms transversely into the space between the press 
spindles. 

13. The table of claim 10, said arms being 5 
vertically positionable as well as pivotally positiona- 

ble. 

14. The transfer table of claim 13, each said 
arm being positionable along the lengthwise axis of 

the roll to position the roll lengthwise within the 10 
spindles. 
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